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SPECIFICATION 

1. TITLE OF THE INVENTION 

Liquid surface sensor case 

2. WHAT IS CLAIMED IS 

(1) A liquid surface sensor case for accommodating a liquid surface 
sensor that detects liquid by detecting a change in a resonant 
frequency of a vibrating member formed by bonding a piezoelectric 
member to an elastic thin plate when the liquid comes into contact 
with the elastic thin plate, comprising an approximately 
cylindrical case body opened at both ends and a tube- like body 
threadably fitted to one of the ends of the case body, characterized 
in that a window hole having a cross- sectional shape that expands 
outwardly is provided in a ceiling portion of the tube- like body, 
the elastic thin plate and the piezoelectric member are sandwiched 
and held via an O-ring between a lower part of the ceiling portion 
and the top end of the case body to which the tube- like body is 
threadably fitted, and the case body and the tube -like body are 
firmly fastened threadably, thereby allowing the liquid to come 
into contact with a lower surface of the elastic thin plate through 
the window hole and sealing inside of the case body in a liquid- tight 
manner. 

(2) A liquid surface sensor case according to claim 1, wherein 
the top end of the tube-like portion is formed like a net. 

3 . DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a liquid surface sensor 
case . More particularly, the present invention relates to a liquid 
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surface sensor case for accommodating a liquid surface sensor that 
detects a level of a liquid surface by using resonance 
characteristics of a piezoelectric member. 

Conventionally, a liquid sensor case having a structure shown 
in Fig. 1 was available as this type of liquid sensor case. 

In the sensor case shown in Fig. 1, an approximately 
cylindrical case body 1 has an end that is formed as a flange portion 
2 having a larger diameter than another end. A step portion 3 
is provided at a top end of the flange portion 2. A vibrating 
member 6 formed by an elastic thin plate 4 and a piezoelectric 
member 5 is bonded to the step portion 3 with adhesive 7 in such 
a manner that the piezoelectric member 5 is located inside. The 
inside of the case body 1 is kept liquid- tight . The sensor case 
having the above structure is attached to a wall 11 of a container 
that accommodates an object to be measured 10 with a fist 0-ring 
8 and a nut 9 so as to run through the wall 11 in such a manner 
that the flange portion 2 projects into the container. The sensor 
case had a problem that the object to be measured 10 remained in 
the step portion 3 to cause malfunction of the liquid sensor, in 
a case where the level of the liquid surface of the object to be 
measured 10 went up to comes into contact with a lower surface 
of the elastic thin plate 4 and a change in a resonant frequency 
of the vibrating member 6 was detected, i.e. , the liquid surface 
sensor detected the liquid surface level , and thereafter the liquid 
surface level went down. 

Moreover, the above sealing structure in which the elastic 
thin plate 4 is bonded and fixed with the adhesive 7 did not have 
stability and reliability because the elastic thinplate 4 vibrated . 
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In addition, when the adhesive 7 was applied too much, the adhesive 
7 flowed to the lower-surface side of the elastic thin plate 4 
and changes the vibration characteristics of the vibrating member 
6, varying detection accuracy of the liquid surface sensor. 
Furthermore, control of the amount of the adhesive 7 and removal 
of the excess adhesive 7 for keeping the detection accuracy were 
troublesome . 

The present invention was made in the light of the 
aforementioned drawbacks . It is therefore an ob j ect of the present 
invention to provide a liquid sensor case that allows a liquid 
sensor using a change in vibration characteristics of a 
piezoelectric member to operate with high detection accuracy in 
a stable and reliable manner, without involving troublesome 
control . 

Apref erable example of the present invention is now described 
with reference to the drawings. 

The same or equivalent parts as those described in the 
aforementioned conventional example are labeled with the same 
reference numerals as those in the conventional example. 

Fig. 2 shows an exemplary sensor case of the present 
invention. 

In the liquid surface sensor case shown in Fig. 2, a 
piezoelectric member 5 formed of barium titanate or the like is 
bonded to a metal elastic thin plate 4 in the shape of a circular 
disk with adhesive 7 or the like. A vibrating member 6 is 
accommodated inside the liquid surface sensor. This liquid 
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surface sensor has the following features, as compared with the 
conventional liquid surface sensor. 

This liquid surface sensor case is formed by an approximately 
cylindrical case body 1 opened at both ends and a tube- like body 
12. At one end of the case body 1, a flange portion 2 having a 
large diameter is formed. A slightly smaller-diameter portion 
13 is formed at a portion closer to the top end of the case body 
1 than the flange portion 2. A male screw 14 is provided around 
the smaller-diameter portion 13. 

At one end of the tube -like body 12, a female screw 15 is 
provided inside the tube-like body 12. When the female screw 15 
and the male screw 14 screw together, the case body 1 is threadably 
fitted into the tube-like body 12. 

A ceiling portion 16 of the tube- like body 12 is provided 
with a window hole 17 having a cross-sectional shape that expands 
outwardly. Between a lower part of the ceiling portion 16 and 
the top end of the case body 1 to which the tube -like body 12 is 
threadably fitted, a second O-ring 18 is inserted in a step portion 
3. The elastic thin plate 4 and the piezoelectric member 5 are 
firmly sandwiched and held in the case body 1 and the tube- like 
body 12 by firmly fastening the case body 1 and the tube- like body 
12 threadably. 

The aforementioned liquid surface sensor case is attached 
to a wall 11 of a container accommodating an object to be measured 
10 therein with a first O-ring 8 and a nut 9 so as to run through 
the container wall 11. 
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In this structure, when a level of a liquid surface of the 
object to be measured 10 goes up, the object to be measured 10 
comes into contact with a lower side face of the elastic thin plate 
4 through the window hole 17 of the tube-like body 12. 

Since a resonant frequency of the vibrating member 6 in a 
case where the elastic thinplate4 is in contact with air is different 
from that in a case where the elastic thin plate 4 is in contact 
with the object to be measured 10, the level of the liquid surface 
can be detected. Moreover, entering of the object to be measured 
10 into the case body 1 can be prevented by the second O-ring 18. 
Therefore, the inside of the case body 1 can be kept liquid- tight . 

The liquid- tight state can be kept by elastic deformation 
of the second O-ring 18 caused by firmly fastening of the case 
body 1 and the tube-like body 12 threadably, as described above. 
Therefore, as compared with a conventional case of using adhesive 
7, it is possible to keep the liquid- tight state in a more stable 
and reliable manner without involving troublesome control of the 
adhesive or the like. 

In addition, in a case where the object to be measured 10 
is oil or the like, an oil-resistant O-ring is used. That is, 
it is very easy to match the second O-ring to the object to be 
measured 10 in accordance with characteristics of the object to 
be measured 10. 

When the level of the liquid surface of the object to be 
measured 10 goes down, the object to be measured 10 exits from 
the tube- like body 12 smoothly because the window hole 17 of the 
tube- like body 12 has a cross -sectional shape that expands outwardly, 
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as described above. Thus, the object to be measured 10 does not 
remain in the tube-like body 12 and therefore the possibility that 
malfunction is caused as in the conventional liquid surface sensor 
can be eliminated. 

Fig. 3 shows a liquid surface sensor case according to a 
second example of the present invention. 

Only a feature of the liquid surface sensor case shown in 
Fig. 3 is now described. The top end portion of the tube- like 
body 12 is in the form of a net to cover the window hole 17 provided 
in the tube-like body 12 in the first example. The net can be 
formed integrally with the tube- like body 12 by forming the 
tube-like body 12 from synthetic resin. Alternatively, a net 19 
formed separately may be fitted to the tube-like body 12. 

This structure can prevent adhesion of foreign substance 
to the lower surface of the elastic thin plate 4 and can effectively 
protect the piezoelectric member 5 that can be easily broken by 
a mechanical impact applied from the outside. 

As described above, according to the present invention, a 
case for accommodating a liquid surface sensor that detects a change 
in a resonant frequency of a vibrating member formed by an elastic 
thin plate and a piezoelectric member is formed by a case body 
and a tube- like body fitted to one end of the case body threadably, 
wherein a window hole having a cross -sectional shape that expands 
outwardly in a ceiling portion of the tube- like body, the elastic 
thin plate and the piezoelectric member are sandwiched and held 
between a lower part of the ceiling portion and a top end of the 
case body with an O-ring, and the case body and the tube- like body 
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are firmly fastened threadably, thereby allowing liquid to come 
into contact with a lower surface of the elastic thin plate and 
sealing inside of the case body in a liquid- tight manner. In this 
case, malfunction caused by an object to be measured that remains 
in a conventional case of this type does not occur, and it is possible 
to keep the liquid- tight state in the case well. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross -sectional view of a conventional liquid 
surface sensor case. 

Fig. 2 is a cross-sectional view of an exemplary liquid 
surface sensor case of the present invention. 

Figs. 3(a) and 3(b) show another exemplary liquid surface 
sensor case of the present invention, Fig. 3(a) is a cross-sectional 
view thereof, and Fig. 3(b) is a plan view of a net. 

1 case body 

2 flange portion 

3 step portion 

4 elastic thin plate 

5 piezoelectric member 

6 vibrating member 

7 adhesive 

8 first O-ring 

9 nut 

10 object to be measured 

11 container wall 

12 tube -like body 

13 smaller-diameter portion 

14 male screw 

15 female screw 
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16 ceiling portion 

17 window hole 

18 second O-ring 

19 net 
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